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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 31 
January 2006 has been entered. 

Response to Amendment 

2. The amendment filed on 31 January 2006 does not place the application in 
condition for allowance. 

Information Disclosure Statement 

3. The Examiner thanks Applicant for providing the non-patent literature documents 
cited on the Information Disclosure Statement of 7 April 2005, which have now been 
considered. 

Status of Rejections Pending Since the Office Action of 5 August 2005 

4. All previous rejections are withdrawn due to Applicant's amendment. 
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Claim Objections 

5. Claim 51 is objected to because in line 12 of the claim "a detection apparatus" is 
recited, although "a detection apparatus" was recited earlier at line 3. It is unclear 
whether this is intended to be the same detection apparatus. Appropriate correction is 
required. 



Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



7. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 



8. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
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were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

9. Claims 51, 52, 2, 3, 5, 8-11, 13, 16-18, 21, 22, 25-29, and 31-36 are rejected 
under 35 U.S.C. 103(a) as being unpatentable over Blankenstein in view of Corio et al. 

Regarding claim 51, Blankenstein discloses a microfluidic system (Figure 8; 
Page 2, lines 13-28) comprising (i) a substrate having an analysis unit microfabricated 
thereon (Page 19, lines 24-31), (ii) a detection apparatus (Figure 8, objective 16, 
photomultiplier tube), (iii) a processor (Figure 8, peak detector, Page 24, lines 31-36 - 
this procedure requires a processor such as that disclosed at Page 23 lines 17-28), and 
(iv) a flow control system (Syringe pumps 41 , 42); wherein the analysis unit comprises a 
main channel (5) with an inlet, detection region downstream of the inlet (adjacent to 
microscope objective 16), and a branch point discrimination region (where channels 6 
and 7 split) adjacent to and downstream of the detection region; two branch channels 
originating at the branch point in communication with the main channel (6 and 7); 
wherein the detection region comprises the detection apparatus as claimed (Figure 8; 
Page 24, lines 29-34); wherein the processor (Peak detector) is configured to receive a 
signal from the detection apparatus (Figure 8) and execute an algorithm based on the 
signal (Page 24, lines 29-34); and wherein the flow control system is responsive to the 
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processor (Page 24, lines 29-34) and is adapted to direct biological material into a 
selected branch channel (Page 24, lines 29-36), with the flow system having the 
capability of reversing the flow direction. (Page 24, line 36 - Page 25, line 4) 

Regarding claim 52, Blankenstein discloses a flow control system responsive to a 
detection apparatus for evaluating the material according to a characteristic. (Page 24, 
lines 29-34) 

Regarding claim 2, Blankenstein discloses a reservoir communicating with a 
branch channel. (Figure 8, chamber 37) 

Regarding claim 3, Blankenstein discloses using a silicon substrate. (Page 19, 
lines 19-26) 

Regarding claim 5, Blankenstein discloses the biological material comprising 
cells. (Page 18, lines 22-25) 

Regarding claims 8 and 9, Blankenstein discloses electrophoretic and 
dielectrophoretic flow control. (Page 9, lines 15-20) 

Regarding claim 10, Blankenstein discloses pressure-driven flow. (Figure 8, 
syringes cause flow) 

Relevant to claim 1 1 , Blankenstein discloses using valves in controlling fluid 
flow. (Figure 8, valves 43 and 44) 

Regarding claim 13, Blankenstein discloses flow-stoppage-based control. (Page 
24, lines 31-36) 

Regarding claim 16, a pressure gradient inherently causes flow in the flow control 
method described at Page 24, lines 31-36. 
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Regarding claim 17, capillary action will inherently be present when flowing fluid 
between passages with differing cross section, as in the device shown in Figure 8. (e.g. 
Junction of channel 6 with chamber 37) 

Regarding claim 18, Blankenstein discloses using valves for flow control. Figure 
8, valves 43 and 44) 

Regarding claims 21, 22, and 25, Blankenstein discloses optical detection of 
fluorescently labeled analytes. Such fluorescent labels are spectroscopically 
detectable. (Page 24, lines 8-18) 

Regarding claim 26, Blankenstein discloses separation of cells according to size. 
(Page 19, lines 33-35) 

Regarding claim 27, any surface on which the light impinges will cause scattering 
to some extent. 

Regarding claims 28, 29 and 31, Blankenstein discloses using a light source and 
photomultiplier tube detector. (Page 24, lines 8-18) 

Regarding claim 32, Blankenstein discloses such positioning of the detector. 
(Figure 8, objective 16 with associated PMT) 

Regarding claims 33 and 34, Blankenstein discloses channel widths of 100-550 
microns, with depths of 40-200 microns. (Page 20, line 33) Dimensions in the hundreds 
of microns correspond to the claimed dimensions, for separation of most mammalian 
cells. 

Regarding claims 35 and 36, Blankenstein discloses separation due to 
fluorescent agents associated with the cells (Page 24, lines 8-9; Figure 7) 
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Blankenstein does not disclose the processor being configured to actuate the 
flow control system to reverse the flow of fluid in a branch channel. Specific to claim 1 1 , 
Blankenstein also does not explicitly disclose using a "microvalve" for flow control. 

Corio et al disclose a particle sorting apparatus in which all user interface 
functions are performed via a computer (i.e. processor) that controls all operations of 
the sorting apparatus. (Column 5, lines 50-64) 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the system of Blankenstein by using a computer to 
control all detection and flow control operations (including the flow reversal disclosed by 
Blankenstein), as taught by Corio et al, because it would allow minimal operator 
assistance in performing tedious tasks, and provide added convenience through central 
control of all operation parameters. The desirability of such central control would have 
been quite obvious to anyone having ordinary skill in the art. 

Despite changes to the claim wording, the limitations to flow reversal are still 
largely directed to the intended use of the apparatus. No structural difference can be 
seen between the system described by this combination and that of instant claim 51 . A 
recitation of the intended use of the claimed invention must result in a structural 
difference between the claimed invention and the prior art in order to patentably 
distinguish the claimed invention from the prior art. If the prior art structure is capable of 
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performing the intended use, then it meets the claim. See In re Casey, 152 USPQ 235 
(CCPA 1967) and In re Otto, 136 USPQ 458, 459 (CCPA 1963). Clearly, the device 
described by this combination would be capable of such function. 

Regarding claim 1 1 , particularly as there is no disclosure in the instant 
specification concerning any properties or requirements of such a "microvalve", this 
limitation is taken to be simply directed to the size of features of such a valve. One 
having ordinary skill in the art would certainly be motivated to use valves with channel 
dimensions on the order of the capillary dimensions (i.e. tens or hundreds of 
micrometers, like channels 5-7), in order to obtain precise flow control. Such valves 
could accurately be called "microvalves" based on this dimension. Furthermore, in 
Gardner v. TEC Systems, Inc., 725 F.2d 1338, 220 USPQ 777 (Fed. Cir. 1984), cert, 
denied, 469 U.S. 830, 225 USPQ 232 (1984), the Federal Circuit held that, where the 
only difference between the prior art and the claims was a recitation of relative 
dimensions of the claimed device and a device having the claimed relative dimensions 
would not perform differently than the prior art device, the claimed device was not 
patentably distinct from the prior art device. 

10. Claims 51, 52, 7, 8, 14, 15, and 28-30 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Ramsey et al in view of Corio et al. 

Regarding claim 51, Ramsey et al disclose a microfluidic system (Figures 16 and 
17) wherein said system comprises a substrate having an analysis unit microfabricated 
thereon, a detection apparatus, and a flow control system; wherein the analysis unit 
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comprises a main channel with an inlet, detection region downstream of the inlet 
(Column 7, lines 43-46), a branch point discrimination region adjacent to and 
downstream of the detection region (Figures 16 and 17), and two branch channels 
originating at the branch point in communication with the main channel (Figures 16 and 
17); wherein the detection region comprises the detection apparatus as claimed 
(Column 7, lines 43-46); wherein the detection signal is used to execute a sorting 
algorithm based on the signal involving actuation of the flow control system (Column 7, 
lines 43-46); and wherein the flow control system is adapted to direct biological material 
into a selected branch channel (Column 7, lines 25-60), with the capability to reverse 
the flow direction. (Column 5, lines 2-5) 

Regarding claim 52, Ramsey et al disclose a device where the flow control is 
responsive to a detector responsive to a characteristic of the analyte. (Column 7, lines 
43-46, 56-60) 

Regarding claims 7 and 8, Ramsey et al disclose electrophoretic and 
electroosmotic flow control. (Column 6, lines 36-50) 

Regarding claims 14 and 15, Ramsey et al disclose flow control by a voltage 
gradient between the branch channels and junction, caused by electrodes in the branch 
channels. (Column 3, lines 62-64; Column 8, lines 50-53) 

Regarding claim 20, Ramsey et al disclose reversible flow. (Column 5, lines 2-5) 

Regarding claims 28-30, Ramsey et al disclose a detection apparatus comprising 
source and detector (CCD) for electromagnetic radiation. (Column 3, line 65 - Column 4, 
line 4) 
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Ramsey et al do not disclose a processor that is configured to receive the 
detection signal and execute the algorithm, or actuate the flow control system to reverse 
the flow of fluid in a branch channel. 

Corio et al disclose a particle sorting apparatus in which all user interface 
functions are performed via a computer (i.e. processor) that controls all operations of 
the sorting apparatus, including the sorting algorithm, based on the detected presence 
or absence of a particle of interest. (Column 5, lines 50-64) 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the system of Ramsey et al by using a computer to 
control all detection and flow control operations, as taught by Corio et al, because it 
would allow minimal operator assistance in performing tedious tasks, and provide added 
convenience through central control of all operation parameters. The desirability of 
such central control would have been quite obvious to anyone having ordinary skill in 
the art. 

In such a combination, applied voltages to the various channels would be 
controlled through the computer, and reversal of the voltages as disclosed by Ramsey 
would result in the claimed flow reversal. Any computer-controlled voltage source 
would be capable of such operation, and thus the processor would be "configured" as 
claimed. 



Application/Control Number: 09/928,590 Page 1 1 

Art Unit: 1753 

Despite changes to the claim wording, the limitations to flow reversal are still 
largely directed to the intended use of the apparatus. No structural difference can be 
seen between the system described by this combination and that of instant claim 51 . A 
recitation of the intended use of the claimed invention must result in a structural 
difference between the claimed invention and the prior art in order to patentably 
distinguish the claimed invention from the prior art. If the prior art structure is capable of 
performing the intended use, then it meets the claim. See In re Casey, 152 USPQ 235 
(CCPA 1967) and In re Otto, 136 USPQ 458, 459 (CCPA 1963). Clearly, the device 
described by this combination would be capable of such function. 

1 1 . Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ramsey 
et al and Corio et al as applied to claim 51 above, and further in view of Parce et al. (US 
5,779,868) 

Ramsey et al and Corio et al disclose a device as described above in addressing 
claim 51. 

Neither Ramsey et al nor Corio et al explicitly disclose constructing the channels 
in a silicon substrate. 

Parce et al disclose fabrication of capillary channels for analytical devices in a 
silicon substrate using well-known lithographic techniques. (Column 4, lines 6-56) 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to further modify the device of Ramsey et al by fabricating the 
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substrate from silicon, as taught by Parce et al, because the lithographic techniques 
were well-known, reliable, and suitable for large-scale production. 

12. Claims 4, 6, and 53 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ramsey et al and Corio et al as applied to claim 51 above, and further in view of 
Parce et al. (US 5,885,470) 

Ramsey et al and Corio et al disclose a device as described above in addressing 
claim 51. 

Neither Ramsey et al nor Corio et al explicitly disclose constructing the channels 
from silicone elastomers (Claim 4) or specifically polydimethylsiloxane (PDMS) (Claim 
53); or molding the substrates by impression from an etched silicon mold. (Claim 6) 

Parce et al disclose molding substrates with capillary channels for analytical 
devices from silicone elastomers (specifically PDMS) (Column 5, lines 16-67), and 
molding the devices by impression from an etched silicon wafer mold. (Column 13, lines 
44-57) 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to further modify the device of Ramsey et al by replacing his glass 
substrate for a PDMS substrate molded against an etched silicon mold, as taught by 
Parce et al, because it would allow low-cost, large scale fabrication of the devices. 
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13. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Blankenstein and Corio et al as applied to claim 51 above, and further in view of 
Gourley et al. 

Blankenstein and Corio et al disclose a device as described above in addressing 
claim 51 . Blankenstein also discloses using various forces to sort cells, including 
magnetic, gravitational, and hydrodynamic forces. 

Neither Blankenstein nor Corio et al explicitly disclose separation of cells using 
optical trapping. 

Gourley et al disclose a similar cell sorting device wherein cells of different types 
are directed towards their desired destination using optical trapping. (Column 7, line 50 - 
Column 8, line 7) 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to further modify the device of Blankenstein by incorporating a 
device to aid in sorting cells using optical trapping, as taught by Gourley et al, because 
Gourley teaches the effectiveness of using optical trapping for cell sorting, and one 
having ordinary skill in the art would have recognized that superior precision would be 
attainable with optical trapping, as direct manipulation of a cell is used in sorting, as 
opposed to control of the flow of a fluid in which the cell is suspended. 

14. Claims 22-24, 35, and 36 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ramsey et al and Corio et al as applied to claims 51 and 52 above, 
and further in view of Asgari et al. 
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Ramsey et al and Corio et al disclose a device as described above in addressing 
claims 51 and 52. 

Relevant to claims 22 and 35, Ramsey et al also disclose detection of 
fluorescence from analytes. (Column 4, lines 1-9) 

Relevant to claim 36, Ramsey et al disclose electroosmotic and electrophoretic 
flow control. (Column 6, lines 35-50) 

Neither Ramsey et al nor Corio et al explicitly disclose detection and selection of 
cells based on fluorescent, chemiluminescent, or radioactive reporters (Claims 22-24), 
nor do they disclose labeling cells for analysis with a fluorescent label (or any label). 
(Claim 35) 

Asgari et al disclose labeling, detection, and selection of cells labeled with 
fluorescent, chemiluminescent or radioactive reporters. (Column 3, lines 18-21; Column 
21 , line 54 - Column 22, line 35) 

It would have been, obvious to one having ordinary skill in the art at the time the 
invention was made to further modify the device of Ramsey et al by labeling cells to be 
analyzed with characteristic reporters (and providing suitable detectors), as taught by 
Asgari et al, because such detection methods are conventional, and it would allow the 
device to be used to analyze a wider variety of cells, and separate them based on a 
wider variety of characteristics. In addition, fluorescent labels would provide especially 
convenient interrogation means, given the disclosed detector of Ramsey et al. 
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Allowable Subject Matter 

1 5. Claims 54 and 39-49 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

16. The following is an examiner's statement of reasons for allowance: 

Claim 54 has been amended to recite steps of "directing at least one cell out of 
the selected branch channel so that it passes through the detection region a second 
time" and "interrogating the cell a second time". None of the prior artof record teaches 
or suggests such a method. Although Blankenstein teaches sorting though multiple 
branch points (e.g. Embodiments of Figure 9), these use multiple detection points for 
discrimination. There is no suggestion or motivation for directing cells to the same 
detection point more than one time. Therefore, the claims are considered to distinguish 
over the prior art of record. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Response to Arguments 

17. Applicant's arguments submitted 31 January 2006 have been considered but are 
moot in view of the new ground(s) of rejection. 
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Conclusion 

1 8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dr. Jeffrey Barton, whose telephone number is (571) 
272-1307. The examiner can normally be reached Monday-Friday from 9:00 am - 5:30 
pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen, can be reached at (571 ) 272-1342. The fax number for the 
organization where this application or proceeding is assigned is (571 ) 273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at (866) 217-9197 (toll-free). 

JTB 

14 April 2006 




